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(57) [S?l?>] (USE*) 

fS?SKh 7 vs>x*xo f *©S&:fi8s£Jiei:-rs. 
sec, ->'Jn>^K^Ji»L, u— yr--Mfcc 

tt 0 # ') >"J^H3 ft»j«r *. # 'J S" ') 3 y 
LDD«*8#PII«C:»J«Sha. 




1 

1 ] k .' r ©lffeigttS«±fr»jK 

Sti^ + ^^iS&tfy-x • K M yfiltfcfcjfS-f * 

# u -> y =i y?SRk, r ©# U -> y 3 v?|R±cj§Mfc s 

2IB8iig*>5>ft£y- h^Sk, fc*f *rkfc#»:k 

ldd******;: 
1 aat*s i ir e«© h v yy- h mmm v^wx 

iJ§5(£jgS^«ir * - A- 5 y f 3 ftT v> 5 d 

fc *««kT Sit** 2 CE«© h » IV- h USR h 

7 V-7X? 0 

•[»#9I4] flEv^n^y x*;i,->y nyjfR© 
R##7 0 nmHJ:t*6: fc*W*fcf*»#* 1 7i 

s 3 ©wm* i ^twiaeo h » 7*y- h wtm k 7 v 

D«ctJ:0 3 5 01CWT©fi«-C^-r*iei:» iTE 

v -r * a * 'j * * 'j 3 ymm±^±mv- hmmt 
tt«*mni«x/ty^ifeej:o9dtr«x«2:. he 

fc, K5>f xyf-V^CJ:<9«r8a7* h Ui?^ hft^^ 

* k LTfflrie±)i^JS»Rau t iiiBTJB 7 <r * n ? v * 
«*»j*fsi«k, frey-nwwit^tT«rB# 

•[11**6] «rE±JS&Jii5Rat> t «rET/g7'f 

^'n? ^ f 'J 3 y55Rfcx y * y y L TflJ®*»^ -f K 

ft*T S fc 5 CEft© h y7*y- 

f fflgR h 7 y 5? 2 ? ©gfi£i* 0 

'[ir**7] iiEy-hmffi©fiE±JS^Ji»R©«i 

5 ce«© h 9 7-y- h ufcR h 5 > s> * ? ©us* 

■c»#*8] «rEy-hm**?Mtt-*iw*» frE 
v-f ^n* «j2^;wi/>; ny^Rfcc l2fcSFekH2 
fcWg&tfx+T-x yfv^t5IS*#t5; fc 

Sk-r5>it**57>M7©v>rn*>i5(iEiK© h ^ 

•«#*9] WET*- h***»jfc1-*X«tt, flE 
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±li^JS^R©x.y^v^lSk, irEv^o^y* 
* y 3 >»R©x y *y yxgfc , fcE-*- + v a* 
rt-eaiM&cff 7 1 ©T&s r k %#®k1- sit** 8 
ke«© h y 7-y- h awn h 7 y * 9 ©s^fto 
•c»**io] irEv>f ?o^n?/i'i"j3>si 

©fiicRXSk, fJE^JgSR©^RXSk, 

6 7>S 7 © Wffta* 1 SirE«© h y ff- h aiWR h 
7yyx^©tait^fe. 

•cooo 1] 

•c^w©srse«»if] *&ipitthy7-y-hiJ»R 
+ 7Vi?2^ai;^0sajfi^cHL > wr:**^^^ 

jsssni. h y 7°y- MiSiR h 7 vs>2 ^aif*oiia 

•[0002] 

•[«£*©&$&] tt*«9ltK (LCD) CfeV^Ttt, 7 
^)Vy yZi/i) 3 7Vi>2? (TFT) -LC 

20 DA«±^f[k!&:oTV^S. L*>t, 7t*7 r Xi^ ') 3 y 
TFT"Ctt, LCD»*WBTKIWiCSia-*-*ri:*« 

ttJfi:r«TFT*«ttiSftTV%*. 

•[0 0 0 3] — ^"C, LCDC*»*«3fc©*fflfl:CJ: 

•3, »fflft-/hfflfl:K:S«-«**i»<, -t©W*n«P 

^HTFTT^LTL*^dkfSK*A«)ttSnTV^ 
L*>U r©ffii)lsIISffl©TFT%T : E;W7T7i' 

30 IB;&©£-CtP3:L<&<, ^ l )J/'j3y»RT^f5 
Ck*«**5»n*. ^V->'J3y?|R©f^g{^ktT 

+ fl:©«**»6, «ffi<t«»3!r?x*«±c#y -> 'J 3 
f «K*»J«Bj|Bft U-ifTx-^^XjlEk* 0 -3-7 
fc*. 

•[0 0 04] L;6» L&A 5 -ffi©*'J •>>; 3VTFT 
HJ«y- hE«©«iltt*«fi< , A»ofifi^bj65B» 

So r©F^Jl%iiarsfc»K:, ^JxtfltM^S - 2 3 
40 5353^&«ir|ISjK;Sft-Cl^J:7t;:, y-hE»* 
ij? y -> 'J 3 yfcR k ^JISR© 2 JBftESt k f 5 i k*» 

•[0 0 0 5] 06»ii©y-hEIS£2J§'fbLfc* , J-> 
jj3VTFT©«jt=&^f»rffl0t?&5o fifi^7 2S 

■I 2 ± k # y 5/ v a v*R 3 »A s nx 

»P, -tOMfiJCy-2 • KU>f >&tii7 ifiMl£Stl-Z\^ 

:n5>o#'j «> y 3ySfR3 2Stt;y-2 • h'v<<v 
m.m fe«si- s «k 7 c y- k nmm 4 snx* 

50 *), Cl©y-h«6JtR4SU t ^©±®©JSH|feitR9(r 



3 

^ 5ftflCT/i©,-tf V -> V n V5$H 1 1 RV±.IMe>&m 
•[0006] L^Lfctfe., ;CD*'J>"J3^I11 

*m*Ty- [•&,m*2!§{tLtz®i*<Dwmb ; 7>i>7. 

*X(i, y-h^5)c©^n-bxSg(i, j£|gXgX6 0 
Ot!, 'J Vifc&IgX8 5 O'Cffl.t-pCffiiSbXifti'lCii 

y* hd5{£T1-Si:V>dRgS^A5&5„ Sfc, 6 00*0 
kJLtOM&tt, $ffifcffifi#7:*£&©iR{Lj£fetJ:©fi 
gX&5„ ifflfcsb, TFTSSCttifffiifeH^fi* 

•[0 0 0 7] JEC, *'Ji"J nyTFT©S*fcRBJI£ 

©— otLx, y-*m^a**tv^fc;6<we>ft$o 

£l©F ( g)i%|H]&-f 2>fctf), fllaJf, #18885 8-2 0 4 
5 7 0^&*8, KSNHM-l 2 5 866^2^ #M¥ 
5- 1 523 26-t^, #$¥7-1 0 6 582^& 
S^CBfl^SnxV^ JzdC, TFT© K l"f >4S§C(g 
Sg^Mfe®i££*T£miSLDD(Light).y Doped Dra 
ia)$&, Xtt, tflJASf, #^¥6-3 73 1 4-^^ 
«, #[^¥7-2 0 2 2 1 O-ti^^CMiSSftTl^ 

•[0008] 07(irne>©LDD-TFTfflEji=&^ 
f 0 #u->V3yIf|3i:y-x • h* u-f >fg«<7 i:© 

^tfij8g©LDD«g«8^JES$nTfc'3, LDDI 

*?8si;*"'^>'j 3>mm3<o±\zy- b&®m4jbw 
j^snx^x, i©y-h«6^4±©^ 4 Hsn^Ji 

y-H1@6^^$nTV>5 0 
•[0009] 08(ift3fcfflflii©LDD-TFT«i6£^ 
^f„ ClWLDD-TFTCfc^Xtt, 7-2- KUWV 
ffi*S7. LDD1iS?8aif^'Ji/'; 3>^K3*S9J: 

•5cy- h ®.mm4i>wi& snxfco, y-MejtBu 

±© L D DmW8 V •> y n 3 ©B±©ffiiS 
l:TI®t; y is y n >5t/£ 1 1 frbttZY- b%M&W 
jsSSIit^'o, ^©±tc, TJfJ^dtfS^iJlwtfy 
^'^>iHl 1 A^fr^y- hlffitf^iSSttX^ 

•[00 1 0] 

■mmmmLXvttimmi LfrLt £ #b. &*© 

* - A- 7 y L D D «jg £-£tr L D D - T F T X ttX 

£>5„ mz.il. #MBa5 8-2 045 7 0^^aiSt;iRp 
IBPF7 - 1 0 6 5 8 2^£&Xtt, ^HE^iSAXe#2 
@&gX£>9, flJAti, ^¥6 -3 7.3 1 4^&«X 
tt, I?K^e>7* h U-7x hXgSrifSTxy 
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¥7-20221 9^&®-z\t±&y- \-w.m<Dmmm 

•[0 0 1 1 ] Cltl5)©LDD — TFT"Ctt, tirj* 

mk\i. #BflBS5 8-2 04 5 7 0-t&#, #fffi¥ 1 - 
•1 25 8 6 6^&f8&tf!|$ , |jr [ F6-37 3 1 4-t&$gX 

y-hm&c:, KS^-eJbstwiiisfirD-fex-e 

^J#Stta*y>>y nyfS/gW^fcffiV'Xfc*), fll* 
tf> ^¥5-1 52 3 2 6^&ffiRtf#|ffl¥7-2 0 
10 2 2 1 O^&SXti, y- h1@t®!fi^fiV^Ji» 
■£©*£{££! LXV»S (07) . 
•[0 0 1 2] LDDfc^fefc^i&feftAXg&e, Stt 
itJMItftv&mitbZtK r©fitt<bXS©^n-bx 
fc# 'J •> 'J 3 VT F T©RgS^©— oTabSo 
«*.«, #Bfl¥l-l 25 8 6 6^ffiau t #HS 3 F5- 
2 3 5 3 5 3^»WCtt, ffiM/at^filli 1 0 0 

tutfuzaw i&ummtmt lx, fl*.twH¥5 

- 1 5 2 3 2 6^2r«Xtt U-y 7--Mfc*{£ffl L-T 

©««tt*«fiTi-6fcv^iai«^*«ft*. 

•[0 0 1 3] *H'«ttA>A^F^^t^*X> L i$nfct ) 
O-eab-^T, y-h««©««tt*i«i±S**ii:j6«-c 

yy-nj»f«hvyi?xi'ar/-t©sig^it*ji«-r 

•[0 0 1 4] 

•\.m&*M&.?%tz}to<D^m h y yy- 

fe«jar s# y •> y 3 y?tfSfc, r ©# y •> y a vsiin 
±\mi&2ntzr-ti&mmt., roy-nftMLhc 

^jfS $ n±)i^JgiiRS.t;TJi v ^ o x ^ ;i/ -> y 

40 -[0 0 1 5] Z.ahy7Y-\>mnmh7>i?Z9\ZlS 

•>y =1 yaw^nrEttawMnc*-^-? » y lt^ 

«Sn«J:-5Cf *Jli:*»-C**. 3EC, ifE^^^n 
^'UmVa V*R©Kfftt 7 0 n mtllt* h Z 

•[00 1 6] b ?>7y- t-mm&h 7 

x 9 owtzmi, f6«ttS«±ic* y •> y 3 

50 ^-rsxst, i ©# y ^> y zi >mm±£ y- h t&m 



(4) 

5 

WMttei-? << 9 a w 7.9 y n yfcRfcy? 

* ? i: LTiTie±)S^JS^SU t iriBT)S-7 4 * n * y 
•[00 1 7] 3 CD h y^y- H!SHRh5Vi>a*©a 

a#*ci^T, MEJJMffiQwfrETJf-7<r* 

n * y x * ;i/ i/'J 3 y %Wk £ x y * > y L T <S W# * -f 

•[0 0 1 8] *fc, fray- hmffi®Krfa±)i*s«iK 

•>'J3V»K4C 1 2t SF 6 i:H2fe©S#**^ + -Cx 

»f->yf *xet#r6ii:*«-cs, flria±j§ 

•4 9u# x ) t.9 fri/ } ) a y*K©j*gtI8i:, frla&JS 
•[00 1 9] *aWC*5V->Ttt, Ufut >)79)l>is 

')^ynm^2f§itY-hw.m(DTM^mmriztiz 30 

WJSSns, v4 * y ;* y 3 >8Ri: », 
5> + — J-A' • #7 • J y-9 y X?5-f > • V 'J yX, 
3!59fi60#, H767X(J. Non-Cryst. Solids, Vol. 5966 
6. p.767.)CMjSS*lTl'>4J:-5K:, 77XvCVDJ£ 

fc->'J 3 VSR©- :07OD^n^^ 

•>>j 3y»is©fi)tRaafi3 o ccefi-c&sfci&c, 
sea?®* 1 ; ->y 3 v*K©j«iic»i3ftTi**WEc ^ 
v D*a v*£E c v d &<Df&mnmi> i 6 o o ■egg-e^ 

X MiS&TffiftTVSo v-f^n^yx?^;/ 
'j3j/?Wgfc:ii, ««<t|gfitt*«ff«r*fc»C, 4?V 
•> 'J 3 yjfKfc H8K©{Sffi^k^BrSlT* S£o 
X, TFTffly-HItLT, TBCv^^D^n 

•[0 0 2 0] £fc, *»flTtt, 2^y-t-m®^jffi© 50 
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RC±S&*y- H*ffi©*£lr<r Kxy j-yftZZ 
t C J:0, y- hjftlM!*^ tfc 1 @©^Mfe#AXg 

t?, ffi&fitefc#»rtBfc*-/<-'7 * 7l d Dffifi^*^ 

•[0 0 2 1] TJfy-hM*««ULfc«tt-ett, TJB 

y- h mffis^y- h te^K*^ l-t# y ~> y 3 

K^M&tf^ASft*. ^t, * I J->>J3>SI^©T 
(By-hBS*»JlffiUfcaJfl:©KTK:2fefcSSlStt, y 

- h l-fcV>8Mfc©BTfc:ig>fc SSSitJ: 0 , 
^*64&#Ai**^)6:V^LDD1H«i:4S. fcfc, #y-> 
ij 3 vfcR©_hJgy- hlftKR«<ff«r«*tt©ltTC 

Sfcsms-ett, ±)gy-hms©ffiK«)#ofc©»x, 
T^&SAsnftv^, 

•[0 0 2 2] 3Fttfe»A«fflfitt{bSStt, ^*«&#A 

iJ»»ASn»i:#y j/y 3 ynm&, M?m&£&h# 

Aft©«&{bi:(i, r©^tta»=fe^*f7t;W7 7Xffl 

*«A*J6»R^W*> e.^SI^M* t?R*^(p1©^T ©^ 
iS-ert^rxftLfct^ (SiftcBLTii, 60 
oruiji©, l < « 1 0 0 0 "c@f6©^aass* 5 

ttHW&31ffl«Cft# t fc»tt^W*« ) »S'C3feS. •> y 3 
e/©t§£\ 8lityn-bxcaLfc»:^HiBK©^IBIieH 

K^E^&jgrs-B-Sife^ctt, iooot:©ia«A^ 
st?**. tfc, i^asiss^e oottt?Tiffc® 
^, ttA±c«s«B>iRi»2 0B»ng«-cJM*u 

•[0 0 2 3] 5*5, ^llift*A*c, ^y->>j3y 
R©SB©*^7 ; E;V7r7{fc;L, Sfi#MJfi«CsKy 

•>y 3 y*5a#Lfct§-&t?tt, 5 0 o°cmg.oi&M.-Q, 

VHafoWMJ-J-SfcttT?**. *ftflT?tt, IUKK«: 
<M/T^IMfc**Ar*ri:CJ:0, iH'Jf^yKD 

«*»a*c# y s/ y 3 y#s#r « * 5 cMcMfg 

•[0 0 2 4] WJia^fcJj-JC, *^W{rJ:^2Sy- 

f mffi^fiR©B5c±jg^jgy-hmfi©*%-9--f kx» 

- HaSSrfcl-**-^-? »7LDD-TFTiiM 

$n* 0 
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[0025] 

CW U-1f#XttA;WX U— Lfc U — ff 73. 

-/Wfec J; o # y -> y jvii3 im®. L, r^yp 

<fc 0 3 5 0 t? UTF©®gX V * n * y * ? ;W -> 'j 
ny?S&5£KJ¥#7 0 nmH±t45 J:?Jt«l.fc 
ft, bt&Ji5$K6£^tfTift»U 
C ft b %vn' ? -- y if L X 2 JSy- Mlffifc^JiST 
•[0026] ^*>"K-^V^fe^CJ:«3y-M6^K 

ALX7-X • KM y«*£7*^fi2U 0l;L(i5OO 

rxssMaa-r s::^.*'?, iFm®*mmt£#%, m 

V^X, OK«fe^S9%«®L, y-X- KMVffi*! 

LXV-x- h'My«i«i:!6ttt54IBI10^ 

•[0027] d©J:-5(rLT, # V ■> V 3 V5SR3 
tc*f- + *;HS«t, -£©M<ll©7-x • KMVfctt 

Msnfc 2 /§«ji6©y- k mffii: **r * h » yy- h 

ll«Rh5yyx^*«l»61i*. w©2S«ifi©y-h 
Bffitt, T)S©-7-i'i'o^'jxi';ps/i;3vatK5i:± 

'J 3 >8R5 ttj£KS##<KV<>0X, «£*©# 'J 

<> K&3X h*'<£$$ft.5„ £fc, V^D^yx* 
ft,*/ ') 3 VffiS ttflMBftftltt**-*- Sfcft. # ') i/ 

»' iEnx h-c, K^®tt©ffiffifty- ^ffilS£^Ja-<r- 
&;:i:#X♦£S. 

•[0 0 2 8] JfcC, 02£#|«LX> *HUI!©$2SIJ6 

egcovxsjsrr s. **JS0tjt'*5VNTtt, *©ifjgi 

CfcVXtt, ;^-zy^|;J;i3 2iy-HIS:W 
t*BS, 2)ii:t*-A-xyf-y^%fir-5ii:irj: 
9, y-hWS*1M l-'xyfyns. *LX, y- 

^3t^KKCT«tf*»AtTV-X - KMvfK 
•[0 0 2 9] «rEU5*Xh4»*LfctftC, ®Jg 
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•[0 0 3 0] ^jyajc^-ni, mimmmtmmo 
S****1-*©K:JnA, v-x • km v^attfLDD 
«« 8&*U rh.trJ:'?, LDDfcjt 

•[00 3 1] H3tt*88©»3g«ttCfcS hv^y 
/0 -MSIh7>i;x?5:itBiI0-efe5„ xM * n 
?U^?il->'Ja>ilg5t, &JBSR6©i§;KiX© 
XSttglgttffliM-CftS. -t LX> ftSHkflC* 
V->Xti, /^-r.yyir.to 2J§y- Mffi^itS 
&JISR6©*£*-A-xy f-y^l-^dtJw,}: 
*5 , -US&Jg»R6 i:T®7 -f * n * 'J x 9 IV*/ >; 3 v 

•[0 0 3 2] -ttT, y-Hffi±©U^^h^*L 
tt, V-X • KU-f >fiiS7i:LDD««c8%IM^^^ 

ttx, »Rh7>yx^©jgjsxs%^T-rs. 

50 # 'J a yRI6 **Lt 1 B<DT«*iAItt« 
•[0033] 

- KljSRh^y^Xi'felSjil,, ^©^ttfefFffiLfc 

fe*(cov>xujwr5„ ft-f, « i *JS«n©*iii©«R 

^XvCVDSCiOS i H 4 S^N 2 0$:®*4A*Xt 

40 tx, T^ffe^Rt Lx©-®{ti"; 3 >mmz 1 o o 

nm©J|C$t:JftaUfc. 

•[0 0 3 4] JtECVDSCiOS i 2 H B *fm 

**xi:LX, 7 ; E;V7TXi/'j3>SS)g%7 5nmli 
tfc. Jt»*#t LX»i, S i 2 H 6 (Offim 1 5 0 s c c 
. m, Ei8Pa, *«S«4 5 01CO*fl=-C7 0»M* 

0 8 nm©Xe C 1 x + ->v V-yyt*mtttZ> U-lf 
50 flmJ/cm 2 ; tf-ASta^9 0%©&#X, fcf-A 
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•[0035]*^, 7^7^ hMLSJafctfy *>y nyfc 
K±tr, «EECVDftCJ:OS i H 4 Rtf 0 2 £if*4;tf;* 

nmtllf:. i£»&#k LTte S iH4®«M#3 5 
seem, OzM& 1 4 0 s c c rru E# 3 0 P a > S 

ffiss 400 2 0 #mmm*n o fc Q 

•CO 0 3 6] r^XTCVDftCJiSS i H 4 £ 7fl 

PH 3 (H2MO. 5%) £H 2 £IS*4#Xi:L-C, T 

hW&tteZvjfu? y a*;i^>y 
70nmi£«bfco *at*fl=4: LTtt, S i H 4 «ES2 
Osccm, PH3SfES:4 Osccm, H2SESI 0 0 Oscc 
rru E£5 OPa, feSm^ffiSO. 1 3W/cm 2 , 
S«g3 5OTC0*#-ei 9»Mit»Ufco 
•[0 0 3 7] *u?i)z?j\,i,i)zjymm<D&$i% 

affi&#J*Lfc»^ R©JStt*ttlQcmJUT*«a* 
4:Utt7 0nmJ^±^St*$ o £Kflft*< 

«v^#igiij«»©j«**««ji6an*fcft, sew* 

•[0 0 3 8]^l:, l J y^ftfrJ:0, ±»y- 

0, LTtt, Ar«Sl00sccm, BE# 

0. 3 Pa, 2W/cm 2 ^ Sffilfil 5 0tI(D*frt 
0. 3£H*atLfc 0 £®fc*RcD»ft**:LTtt, 5 
•x 1 0' 5 QcmOltfeofe o 

•C0 0 3 9] 70a^J^^«^y^f>'> 
a * y x * jw> y 3 y S fcftflJW S£ U 

tTF T4$fttt& 4 %{£T t /Sip 

•[0 0 4 0] It©7^ h 1/yX h&T, y-h 

^CF 4 i:02«t 9, ^^fV^J^ KJSR* 
■fi^lfc, xyfy^ttfcLTtt, CF 4 ffi&4 
0sccm> 02^311 Osccm, £E^76Pa, i&m^ffi 
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l2kSF6i:H2ft*ALT. 70.o^^^;w>'J 

fcLT&C 1 2«B£40sccitk S FeSGBlOscciru H2 
SMlOsccim E^lOPa, &mm*®g0.35W/cm 

•[004 1] ^V^f>^H>f K»iOXyf>^ 
gxyfy^l/- h*M»&naCF4fc02«: 

tfxKtt^-f y x^;i/S/y a ySl^raft^ 1 ; 

C l2kSF8kH2«r«fflr*ri:K:J:0, «it^ 
M x ? y 3 yJWIkrBftS/ y a y^jg^ cdM^20 

K±cD*a#!jt««*6nfc. *tz, 

-i vnmt v 4 1 a * y x * fri/ y 3 y&K£l^-X£ 

8B^K7^x y ft5:i:ttx;wyy h±*jpre 

•CO 0 4 2] y-h*«±©Us;xH:»*Lfc(|C, 
•f*> K-lfV^»-CPH3(H2#!R5X)CJ:'3, f- h 

•K-tfy^frt LTttJnamE50keV, K-Xfi3 
xlO l6 cm -2 ; E*0.02Pa©*#-C2fe-3/;. 
•C0043] 05K K-tfV^Wjg^&nfci/'J a V 

9 7 7. it* 3 1 1 jg d T P WE ttS x 1 0 1 9 c nr s U±-C* 
S£fc#5U*©IIS*W&a»i:&ofc. ft^T, 40nm© 
f6liiK&:ft-LT75nm©/-tf'.> S"J a VStKC K-tfW 
K#©¥#ggtttf U > ') => 

5001C, !8ktta^lBI2I^IW©*frT??gtt<k*«ftfc-B-fc. 
C © 1 1 ©3FW1&#Aa5©aSi*f±2 x 10' 3 Q c mTh 
•afco SttftIgft©3l«irtt2ppDi©5**«B«> 
6*lfc*«, HOT FTilJBtLWc: fefr^fc. 
•C0044] -^T, teSK^^SrcKSK-tfV^L 
# y *> 'J 3 y»KttKfC©lf ff^SEdfcfc 0 7 
t;l-7r^ftt5. r©i:t^«Las«500t;'Ctt, 50 

600*0, S»fta^M20^|bTCSl«>TtStt<bA ? */cSn 
fc, Sfc, Stt{bxe^©«ffi(c:(i40ppit©^*i!) 5 ^ 
±U -?:©«©TFTSj&XSC*V^T, 

•C00 45]»:t, ^XTCVDfttS i H 4 tNH 3 



11 

•[0 0 4 6] iCDidllCLT^LfcTFTttSe*© 
TFTJ:9 7M3-fc;*a**Mfi<» **>-7*y hRtfffi 

#-7CVDi*-eS i H4kN20t3«J;i5, T»lft*«i: L 
t ©OMt f U ^ 1 00 n m*Sf L fc. 

•[0 0 4 8] #CC, y7X7CVDSTS i H 4 fcH2C 
*0Tt^77XS/y a>»B!*75nin«»Lft. *S 
LTtt, S i H 4 JfE:i$150sccm, H2*ftj£400scc 
m, E^lOOPa, lW/cm 2 ; &E®fi320 

nyfcRc, « i aaSg400 , C-e^«ia^M2^H©flft7)c 
jR7--^%«l,fc»C, «:R248nm©Kr Fx*i/ 
v U-lfJttrJMtfft U— VT--frm\Z&'0. #US> 
'JayfcitfcJPjfcLfc. U— «flH»*fri:LTtt, x* 
^-«S380mJ/cm 2 ; fcf-Afite^9 0%© 

•[0 0 4 9] ace, r'-f^y Kftsnfc^us/yayK 

±C, ECR-^7X7CVDS"CS i H 4 fc0 2 J:'3, 
y- hfclMlfcfe&rBftS' 'J ^ >?||tfc40nmi£8tb 
fco tt^tttLtli, S i H 4 «fESlOsccm> 0 2 «t& 
ZOOsccm, EETJlOOPa, JSmm7j?ggO. 23W/ c 
m 2 ,- *Sffl«270"C<Z)*#-C4»IWlt»4fT-5 fc. 
•[0 0 5 0]*!:, 7*7X7CVDftC<):i3, S i H4 
fcPH3(H2#&^0.5%)tH 2 ; &JI«*'^t LT, TW 
- hSffifc&S^ ;?d* y x?;Wi/y 3y8Kfc70n 
m«»Lfco LT(±, S i H 4 fllEi:10scc 

m, PH3SKS40sccm, H2#f[fil000sccm, EE#100 
Pa, &m®*ffig0.5W/cm 2 ,- g«®£300t:©& 

8R4100nmitt8tLfc. 

•[bo 5 1] »i0i«it^i:y-nf%/^- 

xyf-V^«p|BI«:ft#©*#*»c>S< LT, l«m©* 

•[oo5 2] *e, y-t-ms±iwUi;^ h%««FLfc 

K-fcrvySCkO, PH 3 (H 2 *!K0.1%)fcH2 

*»AU LDDiUtJWLft. K-tf>^#i:L 
^fifln&mflMOk eV, K-X47xio 12 cm -2 ,- ELj3 
6.02P a©*#-e*>ofc. LDDWSfc^-fSrfcKJ: 
0, LTfc&ttfcTFT©';-**ffittttl/50l;: 



(7) 1 -307777 
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•[0 0 5 3] J£tt{kX8U*liJ|U®XJtfflfcfl*.C!)X 
ST?, LDD-TFT*^Lfc, £©J:5ES&*Lfc 
L D D-T F Tlift*© L D D-T F T«t 0 7"n -fe x fig 

nffisaxhTffKsn, y- 

•[0054] #CK, *»H©Sl3&«W;fr&CJ:9»l8[ 
/O W&Ixtj 7 y Kftu y-M&*«, -7-r*o*<; 

•[0055] mistJtfifcntteiT. y-hms&/< 

* -x y K 7 W x » * y ySC i. XMfct* 
KJ6»Mi:Ufc. r©*!?$, JJifiTJfJ:9*.£:frTl<i 
•[0 0 5 6] ace, gi!Hfifl|fcn*c, -f*>K-f 

RfcT&EfetfjSASn, *© h*-X*tt*l©5IJfi^i: 

'BHUcaxio^cm-^iofc. jjgy-nsis 
m< FX5r^snTT«y-nw*««HiLfc«ffi 

©, BTCSfc$#yi/y3yfMETMJ, K-X*»2 
xl0 12 cm" 2: efeofc 0 

•[0 0 5 7] H5C«fJ:-5C, K*70nm©Tiy- 
+ ««©■*«£«* 9, Pi8gfift3ffr©fiT£^Lfc„ 
LDDflttfctfTSrfcCJcO, »*4: LTfc&ftfcT 
FT© 'J -*m«Hi»l/20Cffi«snfc. 
50 -[0 0 5 8] }g^ka:em»tt»i©3l««iJ:ra«»-e* 

*5, :ni:J;i3LDD-TFT^Lfc„ d © <fc ? 
^LfcLDD-TFT(4«£*©LDD-TFT t k'?7'n 

* havtta^ hTf^ssn, y- k fgrnommmm 

V^t)©■e^b■5fe. 

•[0 0 5 9] <t*, *8JTOJ:ejtlk0ieR£3*L&V% 

ffl LTV^SA^ ?0SS#if4i: LTffliCtf 'J •> 'J 3 vXfiT 
40 -f ^ n * y x ^ V 3 y^oftfe© •> y 3 y R%^ffl L 

5 ctnii©3aftA^p>nfe. s/c, y-M6»Ri:tT 
•fts' y 3 vm\zft.z.T, mtu y 3 yKsiffij^ft-y 

') 3 yR^©f|fe©lfeii|g%ffiffl UT (»n«(!)»*«(ft& 
-f KCftx, 7;i/3x-7A, ?oa, t'J7fy, t'J 

yyyi/y-y-'f KXtt^yyxry^yyyy-g-^© 

•[0060] 

50 yy-H!»RH7v^x^-etty-hSfic-7^^n 
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^-HI^t5LDD-TFT%(S37 H "CUjfi"f 

•[01] *»M©»l©WS«ICff*»Kh5V5>xy 
•[02] *iW0«20XlillCff«fHlh9yyx^ 
•[03] *IM(D*3(D«llMK:ff«Wllh9^X^ 

•[04] 7^*n*y**;V->y nyfcB^RJpfcffitf; 
^©H^$r^-r^5 7 0-CJb*o 

•[05] >>) 3y+©Pjeg^n7 ;^wt^7 7 



(8) 1 1 - f 3 0 7 7 7 7 
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0T&5 O 

•[06] tt*0*Rh5>S>X*®«a*«1-»fBB'e 



•1 :<E®#7Xgffi 

2 : tjhmui 

8 : #yj/'J avUHl 
10 4 :y-h*£SB 

7 : V-* • KM*** 
6 : LDD^iS 

9 : VMIMHR 
•1 0 : &JgE® 

•1 l : #^>'j3>y-Hfi 



•[01] 



3 :*»;^U3>H 
7 :V-X- Kl/>f>«« 



3 :4ruSriJa>Mi 

4 :y-K 

8 : LDD«tt 





7 4 8 3 8 2 17 



•[04] 



5 :v49v9VZ*/U*sV=i>fSBi 



7 :frtt- tl"f>m 

8 : L-DD8M 



8 2 17 




60 80 100 
E# (nm) 



(9) 1 1-307777 



•£05] . -[06] 




3 :m')'y>)o>m& 
4:y-H8WR 

11 :4?i;j/U3>«K 



• [#$*§£»] 

•[HUB] ¥$1 0^6^23B 
•[#®?JfE 1 ] 

•ME3KS] 



•[HI] *ftW©»l©*««C«**Kh5ys;^^ 
•[02] *^W©»2CDHJfi^Jtr^5»Kt-7yi>x^ 
•[03] *Ano«3<DSHtfliefllft)lllh?yi;x^ 
•[04] T-r*n*y syfcRoB&fffcfift 



•[05] ^';3>+ C5 pj8^a7 7'f^m7 

•[06] fcxvmmhyyvxtvm&zmtmmw-e 

•[B8] S£^g><lfe®LDD-TFTffi!iiife^-rgfSaT? 



(10) 1 1 -307777 

4 : y-hfejiK 

6 : t( ?ui> I)*? )\,i/Vuyf-YW& 

6 :&Jgy-Mtffi 

7 : V-x • KU-f 
6 : LDDfiS 
9 : ff MftiftK 
•1 0 : &«E« 

•1 1 : i") nyy- h«ffi 



